Speeding up kinesin-driven microtubule gliding in vitro by variation of cofactor composition and physicochemical parameters.
So far, there has been a discrepancy between the velocities of kinesin-dependent microtubule motility measured in vitro and within cells. By changing ATP, Mg(2+), and kinesin concentrations, pH and ionic strength, we tried to find conditions that favour microtubule gliding across kinesin-covered glass surfaces. For porcine brain kinesin, we found that raising the molar Mg(2+)/ATP ratio can substantially elevate gliding velocity. Gliding became also faster after temperature elevation or lowering the number of kinesin molecules bound to the glass surface. The highest mean gliding velocity (1.8 microm/s+/-0.09 microm/s), approaching velocities measured for anterograde transport in vivo, was achieved by combination of favourable factors (2.5 m m ATP, 12.5 m m Mg(2+), 37 degrees C, 450 kinesin molecules/microm(2)).